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12.1 Operationaland Desigmpproval
There are several défent types of flashing beacons which require different levels of

Operationaland Design Approval. Each type of flashing beacon is discussed in more detail in

the following sections of this chapter.

Type of Flashing
Beacon

Operational
Approval Required

Design Approval
Required

Warning Beacon for

NO if ground mounted using solar
power (plan sheet still required)

Speed Limit Sign Beacon (schi
speed zones only)

. RTEApproval . .
obstructions YES if mounted overhead OR usin
commercial power
) . i i
= | Warning Beacon for standard NO if ground mounted using solar
warning signs (continuous RTE Approval aliciipldEhect-ietBiict)
O 91 PP YES if mounted overhead OR usin
O | operation) ;
< commercial power
Ll | Warning Beacon for ramp YES, shown on the RAMP METER
O | meter signs RIS APRIDE] plan sheet. See Chapter 13.
(D | BE PREPARED TO STOP WH
Z | LIGHTS FLASH actuated syst{ > "= /\PProval vES
P
X | Actuated system for bridges | STRE Approval YES
E
Actuated system for tunnels | STRE Approval YES
Actua_ted system for mithlock STRE Approval YES
crossings
Actu_ated system for Emergenc STRE Approval YES
Vehicles
Rectangular Rapid Flashing
Beacor(RRFB) STRE Approval YES
STRE Approval* NO if ground mounted using solar

*for the school zone itself
Region Traffidecides if
beacon is used.

power (plan sheet still required)

YES if mounted overhe&R using
commercial power

NO if using solar powéplan sheet

Stop Sign Beacon RTE Approval still required)
YES if using commercial power
Intersection Control Beacon | RTE Approval YES
PedestriarHybrid Beacon STRE Approval YES
OregonDepartment of Transportation 12-2 January 2020
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12.2 Power Source

Flashingbeaconscan be powered by commercial power or solar power. The decision on
which one to use should be madedanjunction with the Region Electrical Crew. Eher
are pros and cons to each one, shown below.

GQOMMERCIAL POWER

Pros Cons
Reliable Monthly Power Bill

Easy Access and Cost Effective Installation i May not be Available or Cost Effective in Ru
Urban Areas Areas

SOLAR POWER

Pros Cons
Good performance withinimpededview of More costly initial installation
the sun
No monthly power bill Requires maintenance/replacement of solar

system in the future (array and batteries)
Good option where use of commercial powe| Locations witimpededviews will require
is impractical larger(or additional) arrays/batteries

May be subject to theft ovandalism

Standard elar power systems ardesigned foran unimpededview of sun during
daylight hours. If solar power is going to be used in a location that hespatdedview
during the daylight hours (blocked by trees, Idirigs, etc.) contact the Traffic Signal
Engineer to correctly size the array and number of battetiesolar power is usedhe
following applicablestandard details should be used

9 DET4416 Solar Power School Zone Flast&fertical

1 DET448, DET4437 ®ET4438 RectangulaRapid Flashing Beacons

1 DET467@ Solar Flashing Beacon Wood Post Attachment

1 DET468% Solar Flashing Beacon PSST Attachment

If commercial power is used, the support post is required to be either a pedestrian
pedestal or vehicle pedtal. Standard sign supports such as wood posts and PSST are
NOT allowed for mounting a flashing beacon when commercial power is used due to the
necessityof conduit and wiring along the length of the support which negatively affects
the breakaway charateristics of the post. A separate base mounted service cabinet
(BMCF) as per Standard Drawing TM485 is also necessary.

Design Approval is required if commercial power is used!

OregonDepartment of Transportation 12-3 January 2020
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12.3BeaconOperation
Depending on the applicatioof the flashing beacartheymay operaten the following ways:

1 Continuously This operation is useghen the condition oregulation exists at all
times, for examplepbstructions in or near the roadwagt & A Ay | + YIRK & IORZNI S
I K S waring signs

9 Only during certain timeslay-of-week. This operation is used when the condition or
regulation exists for a predetermined duratidior example;schoolspeedzone
regulatory signs and ramp meterarning signs This type of operation typically
Ay Of dzRS&a (G KS LIKNJI atesigndeggend® b C[ ! { I LbDé AY

1 Actuated(either passive opushbutton). This operation is used when the condition or

regulation exists only when there is actual dematod,examplepeds using a mid

block crossing, bikes/peds using a tunnel or bridge, BEAPREPABHO STOP WHEN

FLASHING system KA & G@LJS 2F 2LISNI GA2y a2 dzadz f f
C[!'{I| LbDé¢ Ay (odeknBjor &xkeption i§ riitlioSkytiRsswalk signing,

GKAOK R2Sa y20 dzaS ¥X219b C[!{1lLbD¢ fS3ISyR

7

All Actuated beacons require SRE Opeational Approval!

OregonDepartment of Transportation 124 January 2020
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12.4Warning Beacon

A warning beacon provides supplemental emphasigfipropriatewarning or regulatory signs
or markers. See MUTCD Section 4L.03 for more information. The following subsections list the
common types of warning beacon used on the state highway.

Warning beacons are generally ground mounted, but they may be mounted overhead for
greaterconspicuity

12.4.1 Warning Beacons for Obstructions

On the state highway, warning beacons are typically only used to emphasize one type of
obstruction:impact attenuators located within the gore area of highway toétions.

For this gplication, two vertically orientedl2 inch circular yellow indicatns (custom
signal head typeare mounted on a vehicle pedestal’he bottom of the signal

backplate shall b& feet minimum above the roadway surface. The pedestal should be
located behind the impact attenuator.

Figure12-1| Warning Beacorfor an Obstruction, Example 1
G\ T

OregonDepartment of Transportation 12-5 January 2020
Traffic Standards and Asset Management Unit Chapter 1Z; Flashing Beacon Plan



2020 Traffic Signal Desigvlanual

Figurel2-2 | Warning Beacorfor an Obstruction, Example 2
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12.4.2 Warning Beacons for Warning Sigr@dntinuousOperation)

The common signs whekgarning beacons are used include:
1 Signal Ahead Signs
1 Curve Signs
1 Intersection Ahead Signs

For post mounted applications, ofig/pe 1Y signal heaslmounted directly above the

sign on the support postlf solarpower is used, the support post may be either a

standard wood pole or a Perforated Steel Square Tube (PSST). There are two standard
details, DET4681 (PSST) and DET4670 (wood post) that should be used. If commercial
power is used, the support post is ngiged to be a vehicle pedestal.

For overhead mounted applications, tWype 1Y signal headse mounted on either
side of the sign A mast arm should be always be used if feasiflkarances above the
pavement are the same as for traffic signal heads, 18 feet minimum to 19 feet
maximum.

Figurel2-3| Warning Beacorfor a Warning SignPost Mounted
. - Fh g ;’. ¢

A%
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Figure12-4 | Warning Beacorfor a Warning Sign, Overhead

12.4.3 Warning Beacons for Ramp Meter Signs

Ramp meter signs with warning beacars part of the standard installation for a ramp
meterandl N3 aK2gy 2y (GKS daw!at a9¢9wé LI LY aKSs
plan sheet. See Chapter 13 for information on ramp meter plan sheets.

OregonDepartment of Transportation 12-8 January 2020
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12.4.4 ActuatedWarning Beacong Bridges

Actuated warning beacons for bridges consist of dgpe 1Y sign&leadlocated above
GKS 6FNYyAy3 airadayo ¢CKS 6gFNYyAy3I arazdgy fS3ASYR
inform the motorist of when the condition is applicable

For post mounted applications, ofig/pe 1Y signal heaslmounted directly above the

sign on tke support post. I§olarpower is used, the support post may be either a

standard wood pole or a Perforated Steel Square Tube (PSST). There are two standard
details, DET4681 (PSST) and DET4670 (wood post) that should be used. If commercial
power is usedthe support post is required to be a vehicle pedestal.

For overhead mounted applications, tWype 1Y signal headse mounted on either

side of the sign using adjustable brackets (for a mast arm) or span wire hangers (for a
span wire). A mast arm should be always be used if feadibdEmrances above the
pavement are the same as for traffic signal heads, 18 ferinmim to 19 feet

maximum.

A puslbutton is the standard form of detectiorPushbuttons shall be provided
accordinghe requirements stated in Chapter, &nd located where they are easily
accessible for alintendedusers pedestriansandor cyclists).

Bridges are usually illuminated and therefore, commercial power for the actuated
warning beacon system can typically be obtaineahrfribie illumination service cabinet.
Work with the ODOT Bridge Section if any conduit or wiring for the actuated warning
system needs to go across the structure.

A custom control system using tirtelay relays is used for these systems. Contact the
Traffic Signal Engineer for assistance in designing the proper control system.

Fgure 12-5 | Warning Beacon for a Warning Sign, Actuat€peration, Post Mounted

OregonDepartment of Transportation 129 January 2020
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12.4.5 ActuatedWarning Beacorg Tunnels

Actuated warning beacons ftunnelsconsiss of an Oregon specific sign (OBV8]

which has four 8 inch circular yellow indications within the sign boarder.Figeee

12-6 which shows sign OBWALfrom the ODOT Sign Policy and Guidelines, Chapter 8.
This sign assembly should be mounted overhead on the tunnel entrance, centered over
the tunnel entrance Ground mounted installations are not allowed.

A push buttonis the standard form of detectionPushbuttons shall be provided
according the requirements stated in Chapter 5, and located where they are easily
accessible for all intended users (pedestrians and/or cyclists).

A custom control system using tirtelay relays is used for these systems. Contact the
Traffic Signal Engineer for assistance in designing the proper control system.

Tunnels are always illuminated and therefore, commercial power for the actuated
warning beacon system can typically be obtained from the illumination service cabinet.

Figurel2-6 | Actuated Warning Beacorg Tunnel Signing

Sign No. OBW1-8

| 72" |
_ "
& 8" Amber Flasher
%os
Black
72"
——Yellow
2r
5||
BIKES IN TUNNEL |ec
*'| IWHEN LIGHTS FLASH e
SPEED 30 6"C Margin- 5/8 *
4 " Border- 7/8 *
Radlus-2 1/4 "
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Figurel2-7 | Actuated Warning Beacor Tunnel, Example 1
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12.4.6 Actuated Warning Beacoq PREPARE TO STOP WHEN LIGHTS FLASH system

PREPARE TO STOP WHEN LIGHT SMat#iBgHbeacons are typically used in advance

of a traffic signal, or a special application theremifch as for a location of roadway that
has p@r sight distance and experiences frequéaickups. They are also commonly

used for moveable bridges (See Chapter 23 for more information on Movable Bridges).

PREPARE TO STOP WHEN LIGHTS FLASH warning beacafsieddmsgion specific
sign (OW15L4) withtwo Type 1Y signal heattxcated above the sign. Séeurel2-9
which shows sign OW1H4 from the ODOT Sign Policy and Guidelines, Chapter 4.

This assempglshould be mounted overhead centered over the travel lane(s).

Figurel2-9 | Actuated Warning Beacorg Queue Detection, Examplel

Sign No. OW15-14

k- v
PREPARE TO |
«|  sTOP
| WHEN LIGHTS FLASH | =

s A%

Loop detection is the standard. Other forms of detection may considéredvideo,
etc.) if deemed appropriatas per theguidancecontained in chapter 6The locatiorof
the detection and sign is critical to the proper operation of the beacons and is
determined by an engineering studyd documented in the STE OperatioAgbroval

If this type of system is used in advance of a traffic signaéats tobe connected to
the traffic signal controller.

If this type of system is NOT used in advance of a traffic signal, a custom control system
using timedelay relays issed. Contact the Traffic Signal Engineer for assistance in
designing the proper control system.

OregonDepartment of Transportation 12-12 January 2020
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Figurel2-10| Warning Beacon Supplementing a Warning Sign, Passive Activation Operation, Overhead
_——— ;

-
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12.4.7 Actuated Warning Beacog Mid-block Crosswalks

Actuated warning beacons for mldock crosswalkare used at marked crosswalks

where additional emphasis has been deemed necessary by an engineering study. The
flashing beacon supplementing tipedestrian crossing sign is aetted by the

pedestrian, helping alert motorists that a pedestrian wants to (or is actively) crossing
the roadway. This type of beac@not used as much for newstallationsdue to the
effectiveness of newer technologyq. Rectangular Rapid FlashireaBon- RRFByvhich
provides the same operation. However, the design requirements for an actuated
warning beacon for mithlock crosswalk are less stringent than the reguoieats for an
RRFB

For ground mounted applicationsne Type 1Y signal heasl mounted directly above

the sign on the support postA secondl'ype 1Y signal headay be mounted below the

sign if desired.If solarpower is used, the support post may be either a standard wood

pole or a Perforated Steel Square Tube (PSST). There are two standard details, DET4681
(PSST) and DET4670 (wood post) that should be used. If commercial power is used, the
support post is required to be a vehicle pedestal.

One assembly is required papproach, located on the right hand side of the roadway.

For overhead mounted applications, tWype 1Y signal headse mounted on either
side of the sign A mast arm Bould be always be used if feasiblelearances above the
pavement are the same as for traffic signal heads, 18 feet minimum to 19 feet
maximum.

A pushbutton is the standard form of detection. Pushbuttons shall be provided
according to the requirementstated in Chapter 5.

Figurel2-11| Warning Beacon for a Warning Sign, Actuat€éperation GroundMounted

3
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12.4.8 Actuated Warning Beacoq Emergency Vehicles
Actuated warning beacon for emergency vehi@desa good alternative to traditional fire
signds (described in Chapter 17Jhey are less expensiaad providean accurate,
advance warning to drivetbat they need to yield tan emergency vehiclaccessing the
roadway.

For ground mounted applications, one Type 1Y signal head is mounted directly above the
sign on the support post. A second Type 1Y signal head may be mounted below the sign if
desired.

One assembly is required per approach, located on the right satedof the roadway.

For overhead mounted applications, two Type 1Y signal heads are mounted on either side
of the sign A mast arm should be always be used if feasible. Clearances above the
pavement are the same as for traffic signal heads, 18 feeinmim to 19 feet maximum.

Contact the Traffic Signal Engineer for assistance in designing the proper control system.

Figurel2-12 | Warning Beacon for a Emergency Vehicl8ign, Actuated OperatiornGroundMounted

_——METALLIC POLE CAP

___—TYPE 1Y SIGNAL HEAD
(SEE TM460 FOR DETAILS)

_-~MUTCD W11-8 SIGN
~ (36"X36")
TYPE *Y1*

~MUTCD Wi6—13P SIGN
= —7 (24"X18")

WHEN TYPE "Y1"

FLASHING

7
___—STD. VEHICLE SIGNAL PEDESTAL

j L === 4”6 STD. GALVANIZED STEEL PIPE

‘ (ASTM A53, SCH. 40, 4%" 0.0

.0.)
WITH FRANGIBLE BASE. SEE TM457
FOR ADDITIONAL DETAILS

2

~NOTE:

/ TRANSFORMER BASE

il /  SEE TM457 FOR ADDITIONAL
/" INFORMATION

_~30 LB. BUILDING PAPER GASKET

\%5~CONDUIT (SIZED AS REQ'D)

) ROD-

_—CONSTRUCT FOUNDATION
ACCORDING TO TM457 "VEHICLE
SIGNAL PEDESTAL"

(SEE DETAIL "A" FOR ROD CIRCLE)

FERONT VIEW
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12.5Rectangular Rapid Flashing Beacon (RRFB)

A rectangular rapid flashing beac@ndifferent from an actuated warning beacon for naulibck
crosswalldiscussed in Sectidl?.4.7 The RRFBsperation is the same, but it us@sunique

shape and flash pattern to supplement a WA Pedestriafn or S11 (School) crossing warning
sign with a diagonal downward arrow (WI) plagueonly. Due to the uniquedatures, an

wwC. KIFa @SNE aLISOAFTFAO RSaAady NBIddZANBYSyla
beacon for a mieblock crosswalk.

12.5.1 MUTCD Interim Approval

The RRFB has been granted interim approval by FHWA. The signal designer should be
familiar withthe contents of the interim approval documentation, as some design
elements have been specified. All of the degigidanceprovided in this chapter

conforms to the FHWA interim approval requirements.

The interim approval and subsequent offidgigkerpretations can be found on the
MUTCD website athttp://mutcd.fhwa.dot.gov/resinterim_approvals.htm

12.5.2 Device Assembly Requirements

The interim approval contains requirements for the devassembly itself, such as
dimensionsflash rate, and light intensity. The Traffic Signal Standards Unit has
prequalified RRFB assemblies that meet the device requirements listed in the interim

FLILWNREGEE FYyR ftA&GSR GKSY 20forhddSnfondtes Sy { K$

on the Green Sheets).

ThePedestrian{ A Ay It tfly {KSS{ Ydzaid O2yilAy I y20S i
{eaidsSya hyteég (2 SyadaNB (GKIFG | LIINRPLNAFGS Sl dzA

LY FRRAGAZ2YS | a5SGlIAf&aeg LIXIYy AKSSO gAff
contained in Standard Details DET4436 thru DET4438. These standard details contain
drawings for several different installations, including mounting options (ped@estria
pedestal, signal pole, vehicle pedestal or mast arm), and use options (one sided or two
sided assemblies). Foundation information p@destalmounting is also included. See

/ KFLIGSNI o FYR / KFLIGSNI mT F2NJ Y2 NBndakdy F2 N I

details.

12.5.3 Location ofAssemblies

RRFBs are located at or immediately adjacent to an uncontrolled, marked crosswalk.
For each approach on which RRFBs are used, two assemblies are required, one on the
right-hand side of the roadway and oma the lefthand side of the roadway. On a

divided highway or a roadway with a median island pedestrian refuge, the left hand side
assembly should be installed in the median. The assemblies should be located at or
immediately adjacent to the marked cragalk.

OregonDepartment of Transportation 12-16 January 2020
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12.5.4 Advance Sign Assemblies

Advance sign assemblies may be required if sight distance is not adequate to the
crosswalk where the RRFBs are used. This requirement, if necessary cofitdiaed
in the Operational Approval. These advance sign askesnhall be activated and
cease operation simultaneously with the RRFBs at the crosswalk location.

OregonDepartment of Transportation 12-17

January 2020
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12.6 Speed Limit Sign Beacon

The only speed limit sign beacon that is allowed on the state highway systenschtmi
speed zonesin accordance with Oregon Revised Statute 811.111

Beacons for schodpeedzones consist of twdype 1Y signal hea@ishe mounted above the
sign and one mounted below the sign) on a vehicle pedestal as shown in Standard Detail
DET4416.

The location of this sign is determined as per the requirements shown in the ODOT Sign Policy
and Guidelines, Chapter 7. Work with the Sign Designer and Region Traffic to ensure this sign is
located correctly.

One option to be aware of for thechool zone warning beacon is the use of a{ffeamgType
1Y signal headThe reaffacing beacon should be used in the situation where side road traffic
(that DOES NOT have a warning beacon) enters from within the designated school zone.

Figurel2-13| Speed Limit Beacoffor School Speed Zone
o v 'W g
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12.7 Sop Sign Beacon

Stop sign beacons are installed above the STOP sign and can be an effective and less costly
measure to install when compared to artersection control beacon.

Stop sign beacons require oilgpe 1R signal headounted directly above the sign on the

support post. If solar power is used, the support post may be either a standard wood pole or a
Perforated Steel Square Tube (PSSHhgrelTare two standard details, DET4681 (PSST) and
DET4670 (wood post) that should be used. If commercial power is used, the support post is
required to be a vehicle pedestal.

Figurel2-14| Stop SignBeacon

OregonDepartment of Transportation 12-19 January 2020
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12.8Intersection Control Beacon

Intersection Control Beacons are used at intersections to supplement the traffic control at the
intersection. They are typically used if visibility of the intersection is poor or the type of
intersection control is noteadilyapparent.

Intersection control beacons are always mounted overhe@thndard practice is to mount the
flashing beacons on a mast arm pole. The beacons for all directions can then be mounted on a
single mast arm. Strain poles and span wires can also be usedrifatsection is too wide to

be accommodated by a mast arm pole. Mast arm poles can be placed with arms oriented
diagonally across the intersection. This may help to place the heads as close to the center of
the intersection as possible. If strain polee used, standard practice is to place two strain

poles at opposite corners (diagonally) across the intersection. A tether cable is not required for
flashing beacon installations.

Intersection control beacons typically have beacons that face each appmf the
intersection. However, there may be cases where only the mainline approaches or only the
side street approaches have beacons, as determined by the engineering study documented in
the RTE Operational Approval. Each approach requiring beacalh&abe 2 beacons:

1 Type 1Y signal heatts free flowoperation

1 Type 1R signal heatls stop controlled operation

The red indication for stop controlled operations is only supplemental a STOP sign and
therefore aSTOP sign is required on each apprdaaving ared flashing beaconFlashing
yellow indications shall not face conflicting vehicular approaches.

Clearances above the pavement are the same agdffic signal headsl8 feet minimunto 19
feet maximum. Lateral placement of the beacons shdlile as shown ifigurel2-15.

A Base Mounted Cabinet with Flasher option (BMCF) controls the operation. See Standard
Drawing TM485 for the wiring diegm. ODOT uses a Model 204 Flasher, which provides two
alternating flash circuits. Beacons are wired with Grapnductor No14 AWG control cable

for each direction (flash circuit).

OregonDepartment of Transportation 12-20 January 2020
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Figurel2-15| Intersection Control Beacon Placement

e o ° L]

(] L]
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Figurel2-16| Intersection Control BeaconiMast ArmExample 1

Figure1l2-17| Intersection Control BeaconMast Arm,Example 2
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Figurel2-18| Intersection Control Beacon, Span Wire, Example 3

Figurel2-19| Sample Flashing Beacon Installation Plan

[ Photoelectric cell required ]
Base mounted service cabine

T~ required (BMCF)

Ensure that beacon placement
will NOT be occluded by
another beacon positioned in
an opposite direction.
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